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Abstract Based on the essential reason of conmutation failure the commutation conditions of CIGRE HVDC model under dif-
ferent short circuit ratios (SCRs) are studied The results show that strengthening the AC system could reduce the system dis-
ttbance and accelerate the recovery process Based on CIGRE HVDC model a dual™ nfeed HVDC system is established to
explore the influence of faulted and non ™ faulted AC system strength on sinultaneous commutation failures of M DC. The cal~
culation results show that strengthening the non— faulted AC system is beneficial to avoiding sinultaneous commutation fail-

ures while strengthening the faulted AC system has little effect on avoiding sinultaneous commutation failures

Key words commutation failure CIGRE HVDC model short circuit ratio (SCR ); multi— infeed HVDC (M IDC); simulta~

neous commutation failures

HESES, IMT32 STEERIRT. A TS, 1003—6954(2009)03—0001—04

LI AR R SR Rk [ R A A FRUE
AR KiEga RSy EEFR" M|
25 FE LI L 2R G RN AE SR % T I e ]
BT 7 D60, A S TR S A S s o
SR IR T P T TR W 1 L ke 2 — O A 2k
W SR ZH B, EEG R AR RIE R R
S AT BT A R AR i I B e A st
T ARBLRS i I B fih & ko 42 1 30 iR B
HO BT VAN BT B SR R e s 2 1Y, ek 6]
LA CIGRE HVDCHRUERR NI 52X 52 LA 4l Hb 43
BT 43 IR 2 0ok 9075 Ak S IR S0, A5 T
SR A A SR B — FRORL A (B B AT 2 T
S X AR S I SR L SCilk [ 9 TR — AT 59
AEIR 2 G B L 2 0 B S S A 2 T
15T DT EL AT MBS 5 G0 R BE AN AT S0 LI R Sk
LR AT PSS B AT, Sk [10 Jekwd — AP
S AL BT RGO T IR SR R AR R BT
FF9 e Ge i SR I B 07 P S B 97 PRI L S PP
HLWB . ERBARBHEETHINE (50595412); F R &E 5

SRR ST & W 20 B0 B (2004CB217901 ); [ 5% Al
SR ITE (2008BAA13BOT)

SERY M UL TR T S IR R gL X BT B HVDC
RGO SR

XHELL CIGRE HVDC N IEAHAL #F 58 T A [
MR AR BB L., FFTE CIGRE
HVDC KA EME T — XU\ BB RS0 E4H
[l RS T S [ S % E A 500 A PSCAD /EMTDC
A RS B oK 5 BN S g Rl B R A
AR KA I A BT E . SRYIE R Z RN RS
ARG S R AR R IR e &

L AR SR g AL B

BARWOR RN B R A (BA R ) &
MBS ) HiT AR A 52 SR A ik L iR 2% 10 1
Je— PR R TIRR, B B 8] Se MR
TEE KL IR ETRE S, — ot 5K
TR LA A 7, 20 24 b A A A R AR A/ T
Yool I AR AR S — O T R
TR AR GER R A R W R AR A A A



5 S2HE5 SH
20094 6

N AEAR
Sichuan E lectric Pover Technology

Vol 32 No 3
Jun , 2009

2 I b e ARSI

L) RS A PO R PR RE i T Ak M 28 R

THRRGREGRE., RANBRBR T ZRENA
BT S PSR . BB ) R G fa g AR
WA B3 B B RS AL (R R ) &
Gixt—A /N s & B f R s H A 2 1 R A2
B RGFEEE, NIk, B AR AL B 4 B 5
Bl S (P o R A % S A B 2R G R 5 A AR T Y
bR, 1B L. FIHIER 958 L (short circuit mati-
o SCR HUAZIR Ny Ser PACHT 5L BRLASE N FB 3 i 1) B2k
FEpE U,
S (1)
P SO BE L AL B S IS 5 R P AT U Y
BUEEFhZE, LA HVDC IR ik A 5 Bk Sh M
P B 2SI B e, 3K (DAf Rl

1
Ser _ZL (2)

Kb, 2 BZIR ARG b A H. FEH BN R
ey, R BGER, RGEIN RS ST T EARARG,
FGUBGRNBRR 2 R Z A TRAE .

ZBRANRRH S HIR T REE RN FANR . JHit
XA P EL R E . Sk [14 JR A IR ET R L
(power base mtio PBR KA iR R 45 55 B% b /4 77 1%,
TARL MR IR0

1 1
B e 3
Miscri Ren,  Z. ()

X Ry =P P lIEEEREANT RS W E R LR
N Pah MDCRS B BEENE HETRSR
WREUET L 2oV TFRE R E R A R
P AT R A0 2 B R W SR UERS F R 48 i FHAL
WA

S P LI AR TS

31 (FERGER

BCHLPL PSCAD /EMTDCU HMAE T E. R CI-
GRE HVDC! "l BB, HOS A AT RE L S —
2 5 iR TR UE B N 230 kv, H AT L AE S
AL R AR I R G P AT AR AZ R Ge ) SE i T

o 2

FHoMT AWM 2 0,2 5 4 O KRG BIAS
FRPE,
52 {FESGRRA

BOEMTE ARGzt 8 0« 3 0 i
B R A e — Bt R, O 1 SJE YR, DA
TEER San B 200,25, 4 O R SIS K
g, MIE LR aTRAE L Seod 2 Ot R AT &
ARG, FR G50 B o R A A I 28 0 L3R
JE  FLR b R (AR, TEBhE H Ik 0 LLER 2., &
A T ARG EARE AR . B 29 Sy
N 2 SIEHERS RGP AN K, AR IRR S R St
BEAS B AR R IR A FFRaR SR AT A4 A e K
. B3 S 4 Ony, RGEAERE VIR 5 SL BT
BARRMP IR B Sy 2 SIFIREE,

L Z VNER K LS Y

41 REHEE

750

650 [
550 [
450
350
250
150
50
4 5 6 7 8

-50
1 2 3
-150
-250
=350

ud/kv

t/s

d /KA

v/
8

B 1 EigtkA 2 O RGNS
£ CIGRE HVDChriEM I 22 G0 B ) JE Al [ g
SR B 240, Hageani®l APR. PER



5 3285 3

20094 6 A

I AHEAR
Sichuan E lectric Pover Technology

Vol 32, No 3
Jun » 2009

750
650
550
450
350
250
150

50

ud/ kv

-50

-150
-250
=350
-450

Id/k
o - o W - o @

¥il®

B 2 FEERLEA 2 S RGEMTNESFE

ud /kV

-150
-250
-350
-450

70
650

550
450
350
250
150

50

s ]

Id /kA

T

o -

B 3 MEiRtbA 4 OB RGRZNEHYE

RIMARG2

T BERESR2 L U, T E
B 4 WRARFEEE
FRGEAE A Ui E A AR L A] AR RO
LA 4rpatidesli 22900, 528 al 2 Ao s R Al

RN
-+, 11
G el R
ﬁﬁm%m@ﬁ:
Yo = arccos[k/ian lp Xo + cosBz ]
Uy
= arccos[J_Zm [ Xe [_2 ULI J;G

. 1{2]71. [?12 _Fz]—i_(;osgz] (5)

LIRINA Vo /N U mhil s AR 28 & A A
KIK,
L2 (FEAR

ZIMNERHTE R 2 M0 2 A R A
AR S % F R A M BB RE DM, 4
B HIR T ARG LTI SR B, Fo—F
F G0 3 I FRL T B T T 2 2R A 3 B 23 R i AT A8
TREFZ LT ] RE S BL2 A 28 R i sAH k4
R, X FAHESCHA AN ELIR RGOk 4 —
TR Gk T B AR 2R AR R 17— IR
FOFR A R 45 59— B T R G RIAT R I & A
FHORI, XRE, 24 2 4[] HL A B K Tk AN I A
B PR AR B A F SR R AR 555, — N EIR TR
GRS LB 55— AN ELR T R G A AR SR 24
P 2R 475 i) F A /N T I B R S T R 4 R B
ast) YitEN

FE A [R] e R T AS 6] A8 B L A 1 . R
PSCAD /EMTDC # {4 H B S0 ELEh g, 3K S 30
AR [ B A A AR DR I A B BT A (E (A X R
IR ) SRAE R 245N R 40 I L S A 2R IR
43 (hEERM R



5 S2E5 SH
20094 6

e hEAR
Sichuan E lectric Ponver Technology

Vol 32 No 3
Jun , 2009

Jr% LAl 14um B A e = ARG P
ARG TV R NN i i Uik TR A
SESHEARARIN, A AR 2 5T M BT A (B
P H AT AR G, SR AR AN ] AL EU A 00 P
A2 i [F IS AR SR L) e S 5 FRT. FRATA T R
LR ER AR DN 2 Po MG BE LR B € LT Ty 2

2

A :‘lf" =529Q,

dN

EITEGERME LR,
T 1 MemBEER X (pu)bE Moo fIZETE

M =2 5
Mo 25 30 35 40 45 50
Xe(pu) &7 69 56 45 37 31

NFEHRAT L . BEE Mool Bk 8% 6 7] B 4
R 2 T T 5 R 2 PR BB B N T R R G T DA
IHAEE R 2T, NRPWATUE N, ¥ K
M et 6 7] 41 SR T AR SR M B - Mok 25
HNE] 5 OB, G A AT 8 7 pu FFHEE] 3 1 py
AT RAE 250 . B AR 3217 2R G Bk A ) 3
SRR, XXt F 2N EI R R S iR
PR TR A BB X,

I 25, LR AR R A A R A
HCREE {5 A4 B PR T R BB AS Bl 1t
EREHHMII, WA WA G 1A M DA ke 25
HRR RSB SR e R4 LB 0 T P Ar 25
[F] A R A I AR S b, [R5 L BEERE 4t
N
Wz, =5 =5290,

AN
PR RARIE 2008,
xR 2 MepBEIER X (pu)bE Mer A
Mgz =2 0
M 25 30 35 40 45 50
Xe(pu) &7 99 99 97 97 98

MEEFTTLAE - BE MO, I R 122
WA, BIHREE M 1934 KT B /N, 7] LI
B . 3 AR ST 2R 78 1A 5 PR X3 s ] P45 A 2R TG
HATH

5o i

T E T Rt EHe T A R SR L S
WK B R R SR S & 15 AR,
(L)W LI i v R e b WO A O T 585 32

. A

AR ZIEZEAN RN, B2 S BURZER i
FHORI, Do/ 2 5 22 SE LA B 3G ST R 48
S TR BRI BN I R RS R
CZBANETER ALY YRR HM S —

S HE R ARHICRRE ST 2 e 5 A R T 4[] e At
SR, T IR S I 22 8 5 B X3k 4[] I 484 2
A TEAL

TEZGE VOB B AT Lo 05 B A St SRR
B ATAN RGP 75 B4 2SR RS R T AAE —IK
B BT B BOi A M T RGN i X T 5EpR
RGBT s T R EEE X,

SE

[1] EHM. Fhocs, BIER, & ErmamMgRREE S
FACKRIRAF T [ ] lEAR, 2004, 28(2), 1—5.
[2] Z=U& 7% phNIE, & "R HIRIB S M IETR
EMFE [ ] R A, 2005, 29(11), 1—4.
[3]1 FFAE FREBMBEARMIRG AR [T] BREAR,
1995, 19(2), 1—4
[4] i, 22008, BRI L R R e AR 2R T K
HARSERIEIBRS (1) BUARAL A, 2007, 24(3), 1—5
[5] MERZR, ik vk. HVDC A 2 s e 18 & 4047 [ T]-
EHER A, 2006, 32(9), 38—4L
(61 BRIFfE, (52 B B0 % L 2R 40 40 AH 2R B0 BF 5%
(— ) #ARR MR R R AT ()] B B sk
%, 2003, 23(5), 5—8
[7] Krismundsson G M: CarrollD P. The effect of system fre-
quency spectum on commutation failure m HVDC inverter
[J]' IEEE Transactions on Power Delivery 1990, 5 (2),
1121—1128.
[81 . WIOOF e, 1 7% 2 5 AH e B X ve . O s 3
ARF MM [J] & RSO, 2004, 30(3), 60—62
[9] BREEE. EHE il - BKTHCMASLN HVDCH
ARARICATSE [J] BB T RS #40 GBI ), 2006, 31
(2),48—52
[10] #E. KHRAGREXT HVDCHRE K & 455w i 05
B (1] AR TR, 2007, 23(3), 2426
[11] Z=XJE. mEERMWERAENETMER (M1 b
I RREE R, 1998
[12] FRIE. (R, WM. R ELI i HL 2R 90 35 2k I
7% [ 1] #kH 2§, 2003, 31(10), 32—36.
[13] Paulo Fischer de Toledo Bemt Bergdahl Gunnar As-
phind Z4HN HVDCZ Bt iR & R I RLEE FLY 2 LI
W [J] M MRS, 2005 11(6), 2420
(F#% 351 )



5 3265 3 IR AHER Vol 32 No 3
20094¢ 6 A Sichuan E lectric Pover Technology Jun » 2009
x 2 AMELRAFEEGTHHELER
3’@ ﬂ %E ﬁ: Ea Edl Ed2 Ed3 Edl Ed5
- 200 km 98 961 4 0. 128 3 0. 2559 0. 3812 0. 170 4 0.102 7
E%EEV 150 km 99. 188 6 0. 092 4 0. 186 3 0. 355 1 0. 114 4 0. 063 3
kA 50 km 99. 392 9 0. 068 5 0. 143 7 0. 234 4 0. 096 2 0. 064 3
HiliFE
PT— 200 km 45. 403 3 9.432 3 14. 019 2 16. 778 4 9. 96 4. 406 7
ET%BEV 150 km 37. 041 6 9. 784 8 16. 701 2 19. 052 9 11 432 4 5 987 1
0 kA 50 km 47. 392 2 7. 470 5 14. 093 9 16. 341 3 9. 43 5272 1
PU— 200 km 60. 593 2 4. 653 4 7. 330 3 10. 295 1 10. 524 4 6. 603 6
RN Eﬁfﬁw 150 km 57. 637 2 4.395 1 7. 619 2 11. 966 3 10. 966 3 7. 800 2
0 kA 50 km 59. 956 4 4. 657 8 7. 026 8 12.213 3 7.5317 8 614 0
114—119.

N4 T E R IR, JEA T MATLAB %k
{1 SR R PRI RN PR i 7 B B 3 B B
S 5 o DU ol DAL 3 e e R o P X ) B el 2 T 0
FLSLEG, 07 FLA RO AN T DA B o A
It 5y e LT SRR R el DA S T e L
BTSN KRR BRI 7%
Jr ik A SR AT

SE

[1] ‘ehigh £ MATLAB {5 BLELA 557 AR [M ] [ By
Tl H At 2004 1

(2] 7l b, 45 e i e T RESEA (M ] HUAR ol H AL
2006. 8.

[3] A B+ EH M. 55 AT R4 b & B T
xR [ J]- B AL AR 24l 2002 22(9), 7478

[4] Zegide. E. B EEG. % 4 Bk O I ol 2 A A
o BORRJ5iE [1] P E AL T RR 240, 2004, 24(3),

[5] F4M. il A, 45 5T /NEZ R AT i ik
S B R AP [ 1] hE B TR, 2004 24
(4); 139—144.

[6] B skirsy, % WEELBESERPHER TS
JEEE SRR YU [T] ) R GE A e, 2004 28 (18),
30—35.

[7] FIRZE. RUHR. Wrer Ao 4 i o o o 9 P e 25
Rtk A B R D7 ik 5 (D] P I A HL AR A4 4
2005, 25(7) , 64—67.

[8] BO#AR (L KRS F @ mE R & R TR
BB TS [J]. B BT R 244, 2006, (23), 7
—13

& E T

g&ﬁﬁ&ﬂﬁ (19847)’#‘7mf‘ﬁ%i%}fﬁj@;&%j} ‘% %
GkIRY
AR, 2008 —12—12)

(B#%F 4W)
[14] Denis Lee Hau Ak Goran Andersson Voltage stability
analysis of multi— infeed HVDC system [ J]- IEEE Trans
on PowerDelivery 1997, 12(3), 1309 —1316.
[15] BRER L. vhAk. FRREE 25 53 B 8K 40 PSCAD /EMTDC
[J]- #EMHEA, 2000, 24 (1), 65—66.
M. O- Famque Yuyan Zhang Venkata D navahi De-
tailed modeling of CIGRE HVDC benchmaik system u-
sing PSCAD /EMTDC and PSB/SMULNK [ J]- IEEE
Transactions on PowerDelivery 2006, 21 (1), 378 —387.
fEE A

$ % (1983), . MLH LA ERHFLF @ H B E
A w)ARREEEH;

[16]

FXR (19457). § K. HEA£F)F. FERMTAEF
A2F, FEERAAR AFRANAGATEEH GELA
L AN S X R

ERm (19817 ), 4o, M4, LR R T A A GA
FaCEoy

kA (1982—), 5 . £ BT T A AR Ao E 5
#

2 (19837). . 2R TOACN AR EE
#:

X #1984, B AR LE ERMA TR A EE
BAME . R A%AaT HiEd,

RSB EA. 2009—02—19)

«. 35,



8 3255 3] IEREES Vol 32 No 3
20094¢ 6 A Sichuan E lectric Power Technology Jun » 2009

S At =

Z e R E R T A R E

77 V- % P

D RE TR A H IR E T

RapiR HEL R OELVBERHLE BE ELOICAK

(L PO R S A 2R, DU 1| Bigdp 610065; 2. O J1 |k 6 {3k ra =), DO 1] #6448 617000
SWHTATEE AR, Wi fi 313200, 4 KT e ARRA R Wik BE  443002)

B EMALAABRGTHT X CERFFRGMAL E AN AL ERTMAALLLE L AR S XIE, B
BRACARE—AFLHEE, CEARIIARAFRL AAHAMRACERIH LG XERIAL, & LA AT AR
R L. HFFESMELRA TEEATHRRAL) AARTHSCERAR MK T — LR ER T/, HAR
RTCEREFAAFEGALIRR, WMET CREIBGNEFA G EFBEARDECERE SN T ERAT A
B, BENBTFARHE>ME, FREDMEGIRFRLPE F AR RA RF FER, L iy ke L

LOER R EARAIRAE EEEUY &4 EEE30 W 5477k 4 % 4 A7 T 45 JLMie. af 54547 17 T 4032 3% S 47

R T FEGEAE, AERAT RANARRREACERL SN AR T ETEET QARG %
ARG, R ATHRELMERENL L RETAGELERA BLERERR RS AL LEATRGE
LR ON

KB ) ARG HAS R E A R E R  #S TURTRE

Abstract As power system becam ing larger and larger the frequency of voltage collapse accidents becanes higher and higher

So voltage stability of power system has been focused on by more and more people and becane a hot topic in power industry

Voliage stability is also called load stability and the research of load characteristics is the key Based on the fomer achieve~
ments some work has been done that how singular value decam position method can be applied to static voltage stability analy~
sis based on static load model Firstly it gives an introduction to the history and the current situation of voltage stability prob-
lem and the principle of voltage instability as well as all kinds of voltage stability analysismethods both static and dynam ic

Then the singular value decanposition is introduced The mathematical theory of singular value decamposition method is very
rigorous and the criteria of voltage stability are precise concise and practical The fourth chapter validates SVD method
through IEEE 14 buses standard system and IEEE 39 buses standard system: and the physicalmeanings of all criteria are ana-
lyzed which proves SVD method practical The standard system based on different load model has been analyzed using SVD
method and same conclusions have been gotten that are useful to practical systems At last based on the conclusions same
measures are given to avoid the voltage mstability or voltage collapse and to mprove the voltage stability of power system-

Key words power systam; static voltage stability SVD method: static load model
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Abstract The load sequence of power system has both volatility and periodicity but the canmon load analysis m ethods mostly

depend on subjective experiences at present A model based on HHT is proposed The canplex load series can be decom posed

to several different series with certain regularity and periodicity Through calculating the spectrum of decanposed series the

different forecasting methods can be chosen according to the features of decamposed canponents The superposition of forecas

ting results of the components can be obtained as the ultinate forecasting value at last The problems that the fault of load data

has the complex frequency and is difficult to be predicted accurately can be overcane The short™ tine and monthly load fore-

casting results show that the proposed method can mprove forecasting accuracy effectively

Key words load forecasting HHT: spectrum; short™ tme and monthly
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Abstract Detection and identification of bad data is one of the most mportant parts of power system state estination The in-
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Abstract To ensure the security and stability and also to reduce the operation cost of a power grid which has a great portion
of wind power a precise forecasting of the short™ tem wind speed would be an effective method Firstly the phase space re-
constiuction is carried out for the wind speed tine series and then a Volierra adaptive forecasting method is used to forecast
the short™ tem wind speed A ining at the shortages of thismethod that it is not easy to converge and there exists delay in the
forecasting result a modification in the updating method of the filtering coefficients is proposed by which the convergence

speed of the training progress of the filtering coefficients is accelerated and the precision of the forecasting result is mproved

Finally the forecasting result of an example case shows the feasibility and validity of the proposed forecasting method

Key words wind power generationn wind speed forecasting Volterra series adaptive forecasting
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Abstract The energy source supply which is credible and clean is the guarantee of development and advancement of modem
society Because of energy sources crisis wind enegy is becan ing a new replaceable energy The most obvious characteristic
of wind power is that wind speed has the randam icity As a result if the capacity of wind power is too large it will have a
great mpact on the grid So the power system flow should be calculated to analyze the change of voltage and power which is
caused by the wind power PQ model is the most used one to analyze wind power Generally wind power generators have three
equivalence model PQ model RX model and sinplified RX model Among them, there are PQ modelwith slip and PQ model

without slip W hen the precision is not mportant PQ model is very practical So it has an mportantmeaning to nvestigate
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Abstract The basic structure of the variable piich wind power system model is established based on the various parts of the

mathematical model using PSCAD /EMTDC sofware The output active and reactive power of the variable pitch wind b ine as

well as the speed changes of generator are sinulated in the superimposed gust wind speed and in the constant random wind

case respectively The simulation results show that the variable pitch wind b ine has good operating characteristics which

gives a reference for the future modeling and sinulation research
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Abstract During working out the black — start scheme of power system; in order to prove the feasibility of the scheme the
verification of different technical criteria should be carried out for black — start scheme mcluding generator self— excitation
unload line overvoltage frequency and voltage stability and so on W ith the ain of becan ing one of the feasible black — start
plans the verification of switching overvoltage in unloaded line is one of the mportant verification The theoretical analysis on
swilching overvoltage during the black — start of power system is carried out A sinulation is carried outwith MATLAB /SMU -
LINK software The sinulation results are campared with the calculating results The results show that the overvoltage theoreti-
cal analysis has proved correct and during black — start this operation will lead to overvoltage probably Fmally taking the

south power system of Hebei province for exanple it proves the theoretical analysis correct and the measures to suppress the
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overoltage of unloaded line are proposed
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Abstract W ith the elevation of voltage class of EHV ovethead line the short™ circuit fault increasingly does not occurs in
transm ission lines under the thunder thus itwould result in error action of protector A iming at the lighining interference the
EHV transm ission line model using MATLAB is established The sinulation is perfomed in different conditions for lighning
fault and short— circuit fault and the data and waveforn are analyzed It is found that the percent value of approxination en-

ergy have a greatdifference And then it becames the criterion to identify the lighning interference A large number of smula-

tion data indicates that the method is correct and effective
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method a detection method without phase™ locked loop is put forward for single ™ phase circuit hamonic and reactive current

Theoretical analysis and simulation show that the method can detect real ™ tine single — phase circuit hamonic and reactive

current which is sinple in principle and easy to achieve
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Abstract Taking "on— load testing of 110kV line protection" for exanple some opinions are put foward for mproving the

preparation of "on " site standardized operation card" and its practical application in the site
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Abstract Power transfomer is one of the key equipment of power grid so its steady and reliable operation will play an impor-

tant role in the safety of power system- W hen near— by short circuit occurs in the transfomer itmay cause a serious damage

o power system- In order to prevent the near—by short™ circuit of transfomer the relevant technical measures and manage-

mentmeasures are proposed

Key words transfomes near— by short™ circuit technical measuré managementmeasure
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Abstract Power transfomer is one of the most important and expensive equipment in power grid whose safe operation is very
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Abstract A new hybrid algoritm ntegrated adaptive genetic algoritm with Tabu search is presented for solving the optmal
PMU placement problem: It can m inify the searching scope by mitial placement mles By taking fully advantage of the charac-
teristics of the wo algoritms and canbined the parallel computing feature of adaptive genetic algorithm and the capacity of a-
voiding local optinal solution of Tabu search algoritm, the optinization efficiency and robustmess of the algoritm are in-
proved sinultaneously when the hybrid algoritin finds the optinal solution of the overall situation The contrast and verifica~
tion between the hybrid algoritm and the other two genetic algoritms are carried out by the numerical calculation of IEEE 14
~—bus IEEE 39 —bus and IEEE 57 —bus system: respectively

Key words phasormeasurement unit (PMU); placement optim ization, mproved adaptive genetic algoritm; Tabu search;

hybrid adaptive genetic algoritm — Tabu search algoritm
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Abstract The achievements of canputer—based relay protection technology are suimmarized the defects are analyzed accord-

ing to same typical cases and the development direction and future of computer— based relay protection technology are pre-
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Abstract According to the current situation of reserve power supply autanatic connection device used in 110 kV substations of

Neijiang E lectric Bureaw the analyses and discussions are done mainly about the problem s occurring in the applying process of

NSA —3152A, NSA —3151 series canputer—based reserve power supply autanatic connection devices which are widely used

in this area

Key words reserve power supply automatic connection: analysis
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Abstract Through the demonstration to the frame of digital substation the fully digital substation with infomation gathering

tranan ission handling and output is designed based on IEC 61850 Communications Protocol which realizes the technical in-

novation of digital substation
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Abstract According to the analyses of the typical failures of current transfomer it is pointed out that the design and manufac-

turing of current transfomer should be mproved as well as the acceptable quality of installation the operating mamntenance

and technical supervision should be enhanced which is the key to ensure the safe operation of current transfomer

Key words current transfomes fault countem easures
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Abstract The important affairs of camposite insulator string dropping in Sichuan Electric Power Comporation (SPEC) are de-
scribed  the mechanism of brittle fracture of insulator rod is analyzed and the conclusion is proposed that the acidification and
brittle fracture of the early canposite msulator rod are caused by water penetration due to structural defects Furthemore the
problem s existing in the camposite msulators that are in operation presently in SPEC are analyzed and the advices and sugges-

tions are proposed for the camposite msulator in the future work

Key words transmission ling composite insulatos msulator string dropping analysis countem easure
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Abstract The influences of three factors that is moisture content temperature and discharge energy on paper cellulose

chain and nsulating oil hydrwcatbon chain are analyzed Through canparing tan0 detem ination method ofmain insulation with

chromatographic analysis method of dissolved gas in oil the defects in single diagnostic method are pointed out and the com -

prehensive diagnosis is suggested to carry out a precise evaluation of the msulating state of the bushing

Key words oil paper ageing diagnosis
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Abstract According to the measurement of differential expansionr the design of themal system: the operational mode of the

system and the operational parameters the causes why the negative differential expansion occurs are analyzed canprehensively

and the solutions are put foward to reduce the negative differential expansion

Key words stean wibine differential expansion; regenerative extraction steam; gland packing leakage
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Abstract Due to some reasons the penstock in ZiY ili Electric Power Station is welded by the abnomal approach The stress

distribution of the unburied penstock is measured in sit then it is analyzed with finite elementmethod and the strength as-

sessment is carried out The obtained results provide a scientific foundation for the safety assessment of the penstock

Key words penstock finite elementmethod: strength assessnent safety evaluation
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Abstract There were several tines of serious hydrogen leakage in the initial stage of 600 MW generator putting into operation

in Guangan Power Generation Co; Lid A series of mprovementmeasures are adopted am ing at the place of hyfrogen leak-

age which has achieved good results that the hydrogen leakage during the operation of generator has been reduced effectively

and the amount of hryogen leakage has been controlled within 10° m /d

Key words generator set hydrogen cooling hydrogen leakage measure
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